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What is claimed is: 



1. A peptide comprising an amino acid sequence having a cleavage site specific for an 
enzyme having a proteolVtic activity of prostate specific antigen, wherein the peptide is 20 
or fewer amino acids in lehgth. 



2. The peptide of claim 1, wherein the sequence comprises: the amino acids 

\ X5X4X3X2X 1 , 



wherein X5 is fi-om 0 to 16 amind acids; X4 is serine, isoleucine, or lysine; X3 is serine or 
lysine; X2 is leucine, tyrosine or lysine; and X, is glutamine, asparagine or tyrosine. 

3. The peptide of claim 2, fiuther comprising X.i linked to X,, wherein X.i is firom 1 to 
10 amino acids. \ 

4. The peptide of claim 2, wherein pCiW|lutamine. 

5. The peptide of claim 2, further compd^ing amino acid X^ linked to the amino terminus 
of X5, wherein X^ is firom 0 to 15 amino atids and wherein X5 is serine or lysine. 

6. The peptide of claim 5, fiirther comprisiik amino acid X7 linked to the amino terminus 
of Xg, wherein X7 is fi-om 0 to 14 amino acidS and wherein X^ is histidine or asparagine. 

7. The peptide of claim 3, wherein X-, comprises leucine. 

8. The peptide of claim 6, wherein the amino acifl sequence is selected from the group 
consisting of His-Ser-Ser-Lys-Leu-Gln, Glu-His-SeVSer-Lys-Leu-Ghi, Oin=Asn*ys^*e^ 

/SBf=Tyr-€ln, and ;6kr=Asn=±ys=He^ei - jyi -Gin. \ j 
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19. A composition comprising a prodrug, the prodrug comprising 
a therapeutically active drug; and 
a peptide of clam 1, 

wherein the peptioe is linked to the therapeutically active drug to inhibit the 
therapeutic activity of the chrug, and wherein the therapeutically active drug is cleaved 
from the peptide upon proteo|ysis by an enzyme having a proteolytic activity of prostate 
specific antigen (PSA). 

1 The composition of claim wherein the peptide is linked directly to the therapeutic 

2 drug. 

1 The composition of claim wherein the peptide is linked directly to a primary 

2 amine group on the drug. 

1 The composition of claim^, wherein the peptide is linked to the therapeutic drug via 

2 a linker. 

1 2j. The composition of claim^, wherein the linker is an amino acid sequence. 
1 2^ The composition of claim wherein the linker comprises a leucine residue. 

r ' 

1 The composition of claim wherein the therapeutically active drug inhibits a 

2 SERCA pump. 

1 ^6. The composition of claim wherein the therapeutically active drug is selected from 

2 the group of primary amine containing thapsigargins or thapsigargin derivatives. ^ 

1 The composition of claim wherein the therapeutically active drug intercalates into 

2 a polynucleotide. 




^28. The composition of claim 2^, wherein the therapeutically active drug is an 
anthracycline antibiotic. 

10 

.p^. The composition of claim wherein the therapeutically active drug is selected from 
the group consisting of doxorubicin, daunorubicin, epirubicin and idarubicin. 

30. The composition of claim 19, wherein the peptide/fs His-Ser-Ser-Lys-Leu-Gln-Leu. 

31. The composition of claim 19, wherein the therapeutic drug is a compound belonging 
to the group of thapsigargins which have beeryflerivatized with a moiety containing a 
primary amine group, the peptide is His-Ser/Ser-Lys-Leu-Gln, and the linker is selected 
from the group consisting of unsubstituted^ or alkyl-, aryl-, halo-, alkoxy-, alkenyl-, amido- 
or amino-substituted CO-(CH=CH)„i-(OT2)^-Ar-NH2, CO-(CH2)„2-(CH=CH)„i-Ar-NH2, 
C0-(CH2)^-(CH=CH) „i-CO-NH-Ar-NH 2 and CO-(CH==CH) „r(CH ) ^CO-NH-Ar-NH j 
wherein nl and n2 are from 0 to SJAx is any substituted or unsubstituted aryl group, and 
attachment of NH2 to Ar is in a grtho, meta or para position wdth respect to the remainder 
of the linker. 

pl2. The composition of claim, wherein the therapeutically active drug has an IC50 
toward ER Ca^*-ATPase of at most 500 nM. 

The composition of claim 3^, wherein the therapeutically active drug has an IC50 
toward ER Ca^^-ATPase of at most 50 nM. 




The composition of claim 1^, wherein the therapeutically active drug has an LC50 
toward PSA-producing tissue of^it most 20 |iM. 

^5. The composition of claim wherein the therapeutically active drug has an LC50 
toward PSA-producing tissue of less than or equal to 2.0 ^iM. 
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The composition of claim wherein cleavage of the peptide by the enzyme yields 
at least 5 picomoles of cleaved peptide per minute per 200 picomoles of enzyme. 

The composition of claim J^, wherein cleavage of the peptide in human serum yields 
at most 2.0 picomoles of cleaved peptide per minute. 

The composition of claim J^, further comprising an added substituent which renders 
the composition water soluble. ^ 

91. ^ 

The composition of claim 3^, wherein the added substituent is a polysaccharide. 

^ The composition of claim 39, wherein the polysaccharide is selected from the group 
consisting of modified or xmmodified dextran, cyclodextrin and starch. 

41. A therapeutically active sesquitefpene-y-lactone derivative containing a primary 
amine. 

42. The derivative of claim 41, whereipj^he^sesquiterpene-y-lactone is a thapsigargin 
derivative. 

43. The thapsagargin derivative of claim 4^ further comprising a hoc protecting group. 

44. The thapsigargin derivative of claim 42, ^^erein the derivative is linked to an 
antibody. 
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/\ 55. A method of producing a prodrug, the method comprising the step of linking 
a therapeutically active dru|g and 
a peptide of claim 1, 

wherein the linking of the pep^de to the drug inhibits the therapeutic activity of 
the drug. 

The method of claim /s, wherein the therapeutically active drug has a primary amine. 

The method of claim wherein the prodrug contains a linker between the peptide 
and the drug. 

. p 

The method of claim ^ wherein the linker comprises . Leu. 

The method of claim wherein the peptide further comprises a capping group 
attached to the N-terminus of the peptide, the group inhibiting endopeptidase activity on 
the peptide. 

The method of claim wherein the capping group is selected from the group 
consisting of acetyl, morpholinocarbonyl, benzyloxycarbonyl, glutaryl, and succinyl 
substituents. 

A method of treating a PSA-producing cell proliferative disorder, the method 
comprising administering the composition of claim J^^in a therapeutically effective 
amount to a subject having the cell proliferative disorder. 

The method of claim^gf, wherein the disorder is benign. 

The method of claim^, wherein the disorder is malignant. 

The method of claim wherein the malignant disorder is prostate cancer. 
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The method of claim wherein the malignant disorder is breast cancer. 

66. A method of detecting prostate specific antigen-producing tissue, the method 
comprising: \ 

contacting the tissue with i composition comprising 

a detectably labeled peptide of claim 1 for a period of time sufficient to 

allow cleavage of thei peptide; and 
detecting the detectable label. 

67. The method of claim 66, whereim the peptide further comprises a capping group 
attached to the N-terminus of the peptioe, the group inhibiting endopeptidase activity. 

68. The method of claim 67, wherein the capping group is selected firom the group 
consisting of acetyl, morpholinocarbonjdlhmzyloxycarbonyl, glutaryl, and succinyl 
substituents. / \ 1 

69. The method of claim 66, whereiKjl}/ detectable label is a fluorescent label. 

70. The method of claim 69, wherein the fluorescent label is selected from the group 
consisting of 7-amino-4-methyl coumarin, 7-^nino-4-trifluoromethyl coumarin, rhodamine 
110, and 6-aminoquinoline. \ 

71. The method of claim 66, wherein the detectable label is a radioactive label. 

72. The method of claim 71, wherein the radioaative label is selected from the group 
consisting of tritium, carbon- 14, and iodine- 125. \ 

73. The method of claim 66, wherein the detectableXlabel is a chromophoric label. 
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9. The peptide of cl^ii 1, further comprising a capping group attached to the N-terminus 
of the peptide, the group inhibiting endopeptidase activity on the peptide. 

10. The peptide of claim 9, wherein the capping group is selected from the group 
consisting of acetyl, moi^holinocarbonyl, benzyloxycarbonyl, glutaryl and succinyl 
substituents. 

11. The peptide of claim l\ wherein the cleavage of the peptide by the enzyme yields at 
least 5 picomoles of cleavedV)eptide per minute per 200 picomoles of enzyme. 

12. The peptide of claim 1, wqierein the cleavage of the peptide in human serum yields at 
most 2.0 picomoles of cleaved peptide per minute. 

13. A peptide of claim 1, further\comprising an added substituent which renders the 
peptide water-soluble. 

14. A peptide of claim 13, wheremtShe added substituent is a polysaccharide. 

15. A peptide of claim 14, wherein thApolysaccharide is selected from the group 
consisting of modified or immodified de^an, cyclodextrin, and starch. 

16. A peptide of claim 2, further comprisirt^ an antibody attached to the amino terminus 
of X5, or X4 when X5 is 0. 

17. A peptide composition comprising a pluraliW of peptides, each peptide comprising an 
amino acid sequence having a cleavage site specific for an enzyme having a proteolytic 
activity of prostate specific antigen, wherein each p^eptide has 20 or fewer amino acids. 

18. A polynucleotide encoding the peptide of claim 
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45. The thapsigargin derivative of claim 42, having the following structure 



RiO 



AcO 
H 



'10 



c O. 



wherein Ri is a primary amine-containimg alkanoyl, alkenoyl, or arenoyl substituent, R jis 
an alkanoyl, alkenoyl, or arenoyl substituent, and R3 is an alkanoyl or alkenoyl substituent. 



46. The thapsigargin derivative of claim Us, wherein is selected from the group 
consisting of xmsubstituted or alkyl-, aryl-ihalo-, alkoxy-, alkenyl-, amido- or amino- 
substituted C0-(CH=CH)„r(CH2)^-Ar-NHl CO-(CH2)^-(CH=CH)„rAr.NH2, CO-(CH)^ 
(CH=CH)„i-C0-NH-Ar-NH2 and CO-(CH=iH)„,-(CH2)n2-CO-NH-Ar-NH2, wherein nl and 
n2 are from 0 to 5, and Ar is any substitutea or xmsubstituted aryl group. 
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47. The thapsigargin deriMative of claim 42, having the following structure 




wherein Ri is an alkanoyl, alkeneytt,\or arenoyl substituent, Rj is a primary amine- 
containing alkanoyl, alkenoyl, or arpoyl substituent, and R3 is an alkanoyl or alkenoyl 
substituent. 

48. The thapsigargin derivative of cliim 47, wherein R2 is selected from the group 
consisting of unsubstituted or alkyl-, aryl-, halo-, alkoxy-, alkenyl-, amido- or amino- 
substituted CO-(CH=CH)„i-(CH2)^-Ar-NH2, CO-(CH2)^-(CH=CH)„i-Ar-NH2, CO-(CH2)n2- 
(CH=CH)„i-C0-NH-Ar-NH2 and CO-(CH=CH)„i-(CH2)nrCO-NH-Ar-NH3 wherein nl and 
n2 are from 0 to 5, and Ar is any substituted or unsubstituted aryl group. 
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50. The. thapsigargin derivative\of claim 48, having the following structure 



RiO 



AcO] 
H 



'14 



wherein is CO-CHj-CHj-Ph-p-NI^ wherein Ph-p-NHj is the para-aminophenyl 
substituent. 

51. The thapsigargin derivative of cMni 42, wherein the derivative has an IC50 toward ER 
Ca^^-ATP-ase of at most 500 nM. 

52. The thapsigargin derivative of clai^ 51, wherein the derivative has an IC50 toward ER 
Ca^''-ATP-ase of at most 50 nM. 

53. The thapsigargin derivative of claim|42, wherein the derivative has an LC50 toward 
PSA-producing tissue of at most 20 \xM. 



54. The thapsigargin derivative of claim 5p, wherein the derivative has an LC50 toward 
PSA-producing tissue of at most 2.0 ^iM. 
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74. The method of claiiA 66, wherein the detectable label is a chemilxuninescent label. 

75. A method of selecting a prostate specific antigen activatable prodrug wherein the 
prodrug is substantially spqpific for target tissue comprising prostate specific antigen- 
producing cells, the method\comprising: 

a) linking a peptidaof claim 1 to a therapeutic drug to produce a peptide-drug 
composition; \ 
^ b) contacting the coniposition with cells of the target tissue; 

c) contacting the composition with cells of a non-target tissue; and 
selecting complexes thai are substantially toxic towards target tissue cells, but 
which are not substantially toxic towards non-target tissue cells. 

76. A method of determining the activity of prostate specific antigen (PSA) in a 
sample containing PSA, the methon comOTising: 

a) contacting the sample w\m a con^position comprising a detectably labeled 
peptide of claim 1 for a period oSf time sufficient to allow cleavage of the peptide; 

b) detecting the detectable^ laWl to yield a detection level; 

c) comparing the detection level with a detection level obtained fi-om contacting 
the detectably labeled peptide with a standard PSA sample. 

77. A method of imaging PSA-producing tissue, the method comprising: 

a) administering a peptide linked \o a lipophilic imaging label to a subject having 
or suspected of having a PSA producing associated cell-proliferative disorder; 

b) allowing a sufficient period of time to pass to allow cleavage of the peptide by 
PSA and to allow clearance of uncleaved peptide firom the subject to provide a 
reliable imaging of the imaging label;\ and 

c) imaging the subject. \ 
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